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Abstract 


PROBLEM TO BE SOLVED: To obtain the subject new compound synthesized from a tetrahydric or 
polyhydric polythiol with a specific structure and useful for a plastic lens having a high refractive index, a 
high Abbe's number and high heat resistance. 

SOLUTION: This new compound is a (thio)epoxy compound with four or more functional groups of 
formula I R1 to R4 are each H, CH2 SA [A is independently H or a (thio)epoxy group of formula II (X is O 
or S)] or the like and have at least four or more SA groups} or a (thio)epoxy compound with four or more 
functional groups of formula II [(n) is an integer of 0-3], e.g. 4, 8-, 5, 7- or 4,7-bis(4,5-epoxy-2-thiopentyl)- 
1 f 11-bis(3,4-epoxy-1-thiabutyl)-3,6,9- trithiaundecane. The (thio)epoxy compound is obtained, for 
example, by allowing a tetrahydric or polyhydric polythiol of formulas IV (Q1 to Q4 are each H, CH2 SH 
or the like) or V to react with an epihalohydrin. 
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(9) 



1 1-1 4 0 0 7 0 



15 

[0079] asa**fir5iB. a^Bofittatfa 

[0 0 8 1] 0O*fcf. 2-7^7x^7 
— ;K 4, 4* -y75y^7x- ;P;**>\ zsZf^Jl 10 

jl/afcU >\ tf^U2/>. tfl)^>\ 0- t!rjy >\ 2- 
^7^/vbtxhV;K ^7U;l/^7-X 
7i-;l/'JyKiS, H^yfb*^* • t/xf;V7= > 

v. h U^^d^^X7-t v. hu^v^tx 

h'J7x- MX7^X 1, 2-tfX 
fMX7Y/) x^>\ 1, 2-a (^7xxW 
X7^7) xjry»©*X7-f^ v^^l/^v^n 

***>f F, «fbB8k T-fe^W-feh^aEIB, 7^fb 30 
7;l^. h 1 J7xx;I/7;l/^, fb^V 

n^*>\ m$&tfois*7LM<D)\"(7M. 2. 2' -7 
x /tfX (4-*h*S/-2. 4-^f/W^l/DXhU 
, 2, 2* -7!/W (2-^DyD^;l/7De 
*-bU;W . 2, 2* -77ifx (2. 4 -*/**f-i\, 
^l/Dxhij;l/) , t **5/— 2-X*7l/ 

^tyx-h, n-^;l/-4. 4' -trx (t-y 

^A^-^^ngJ^ i/*7xx;V3-Kx^W 
■9-7;l/*aat». ^7xx;V3-Hx-)Wif7W 
o7m>> h'J7xx;l/X;l/$X')Afh77W 
aflfflgL h , ;7xx;l/X;l/t>x')A^t7;I/tnjK 

[0 0 8 2] cn^te. (^) x#*s/««ia«»o 
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[0 0 8 3] WfbBB**fti***&<oaainfitt, 5M-) 

Mm, *5SJBfc«S (^*) x^i/WMUR 
»*«tr«^ttia«fli<OlKa«»t:» LTO. 0 0 1 ~ 1 
Ow t %OiEB*efl3v>5*u £?£L<tio. 01— 5 w 

[0 0 8 4] 0. 0 0 1 %£a a ?tt»Htf'h2 < , 10 
[0 0 8 5] KfUMKOttk:. BnitilSCTRHOftt^ 

[0 0 8 6] rtffl!*-*KlcftXSftfca»^M8ic«« 
x#^i4NMBm^tra«ttfi^o|jnM 

wnBritM, mmaam, msmvtmto. 

>R/?\ -5 0 — 2 0 OTOSJg-ei — 
1 0 0»B**tfTfrfetl45o 

[0 0 8 7] i^lCctoTli, lOtA^lSOtOig 

[0 0 8 8] i5n/h^7Xfy*U>X^ i&gfcJS 
T x— j|/fflH*fro Tt<fcK 
[0 0 8 9] H«fc, ifcHUUBUEWKFik, aSBBftW" 
»^S1£|r}±, BSStttt^ *«7r^3/3>tt 

[0 0 9 0] 

[0 0 9 1] U^XttllKMttJKTOXrSK: AoTlfff 
Lfco 

■«f*. 7v^» : ^7U y tWrtt«»i\ 2 or 

B^14 ; TMAfcioTiBSLfto 
[0 0 9 2] Hffiffl 1 (x^i^HBeaHlO^rit) 
RJS^Xnfc, $i6S83w t %<D4, 8 (31*4 5. 
7. Xfc*4, 7) -ex W;^/h^f;I/) -3, 
6, 9-h'jf7 T )>T^>- 1 . 1 ;l/3 
6 7gP. 4 9%^rttV-^3gp. y^/-;l/3 0 0ml 
*ftii*. «To-h*6xifJrp;l/kF';>3 7 0$ 

(4. o*no ^rtig^5-i o°ctc^^<mi$L^ 
[0 0 9 3] #^T\ mmcfcu*5~~\ 0°CicUt>^ 

4 9wt%fttV"^1 0 0 0S (1 2. 2*r 



(10) 



WPPF 1 1 - 1 4 0 0 7 0 
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18 



;W *3»fflT«TU h;lAX>£:5 0 0m 1 im*.T5 
-1 0°CT*2 0WB3»«Lfco 

[0 0 9 4] Rf&&&* S&lC h;l/X>^5 0 0m 1 Ji 
tPLT3*c«s*3H15V\ »6hfc«ii*l!IBvy*$/ 

[0 0 9 53 «»JcHofcaaE*jtabT4, 8 (Xtt 
5, 7. Xtt4. 7) -tTX (4, 5-X#^>-2- 
^t^/^m - 1 , 1 1 -tTX (3, 4-X#*S/- 

o 



l-f77f;W -3, 6, 9-bU^7^>^> 
(WTEPUDiBfo *fb«W(EPUD-K EP 

UD-2, EPUD-3) ©SKBsSSTIEfc^r) ^8 

3w t %^trx**S/«BB«J««j*5 8 Ogp 0SiR*= 

9 8%) #fc 0 
[0 0 9 6] 

Kb 3 i] 




EPUD-1 



[0 0 9 7] 




EPUD-2 



[0 0 9 8] 




EPUD-3 



[0 0 9 9] C(0fi**O7aiS»««*«JMTOiiDT? 
[0 100] 







c 


4 4.9 


H 


6. 6 


S 


37, 8 



[0 1 0 1] m. EPUDOBStt, »&nfcx#*$/ 

T«fi9 5w t %$T»«LTfet>OT»ftorco PH£# 
[0 10 2] 









c 


4 4. 6 


4 4.7 


H 


6. 4 


6. 5 


S 


37. 9 


3 8.0 



50 



[0 10 3] X> f^nfcEPUDOVX^^ h;K 
IR> 1 H-NMRSlf 13 C-NMR CD&gk^n^tl 

01-4 \Z7T<? 0 
[0 10 4] §HfiS01j2 (^*X#*^»Uiffl«»©* 

fig) 

EJS^XnlC, Mftffll T*#^nfcj5gjS[8 3w t %<0 

x#*s'SiBas»3oott h **mmi sog& o. 

9 4^1/) , WH3Sk h;l/X>7 5 0mK 



(11) 



W 1 1-14 0 0 7 0 
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?V 7 5 0 m 1 £rtt&A,T% 2 0 °CT* 6 0 B^KJS^ 
[0 10 5] &S*l7m> h;l/X>7 5 0ml 

TO l 0 6] c03Bl*l:ft»»[«^fc*TIK 



20 

&4, 7) -t£X (4. 5-Xtf^-2-^T^V^ 

—l, 11 -ex (3. 4 -xt?^-;*- 1 -f/y 

-3, 6, 9-hU^-79>7**> («TETU 
D^PS^o »(b** (ETUD-K ETUD-2. E 
T U D - 3 ) ©«JBa*TI2fc:iR-r) * 7 2 w t %dtr 
^x#4"S/«HBaHl«2 1 OgP (ffliR^=6 3%) 

[0 10 7] 
[ft3 4] 




[0 10 8] 



[0 10 9] 



ETUD-1 




ETUD-2 




ETUD-3 



[0 110] c©fi«»c07aR»Wte*tt«TOilt)^ 
$> -So 

[0 111] 

K3] 





mmm 


c 


4 0.4 


H 


5. 8 


S 


53. 4 



[0 1 1 2] fck ETUD<D|BlStt, fiStl/t^xtf 



40 



[0 113] 

m 4] (tc^»^«) 









c 


4 0. 2 


4 0. 3 


H 


5. 7 


5. 8 


S 


5 3. 7 


5 3.8 



[0 114] (MS) ;m/z = 6 5 4 (M* ) 
X. mZtlfcE TUDO I Rs 1 H-NMRRtf' 3 C- 

nmr oea^^n^enH 5-7 \c^cr 0 



^-lCT*6£9 4 w t %%T*mMLfcmmSh6 9gfl<0- so [0 115] HJSCT3 



(12) 



i&fflW- 1 1- 1 4 0 0 7 0 



21 



22 



1 1 3 %<DJi#*i4aimm&<fo3 

8gpic, ^^;l/^-9-kKD^7j<7^;l/^l 2gfl, ^ 
f;^7">b-h0. 5SP(lwt%K h'Jlfl/ 

V^TS^O. 535 (lwt%) . ^^=j-)vmm\u 

(2wt%) ^An^T^PU iliffiTT'O. 3B$fffiil 
[0 116] coffiiigiS^f^xt- ;l/K£x— 

Co i i 7] M%tvm<bintc-7 ; 7Xl-vti' 
co i i 8] §ys0ij4 

Hfflff>j2-pt#6nrc»ES7 2 %o^4-x^^«nBiA 

^ 5 OSPtC^ h'Jlf/l/75>0. 0 5g|5 (1 000 p 
pm) ^rin^.T. M ffTTO . 5B$RBil£-flfi}SL;fco C 



<DBttiS?£ % # ^ x^e-;l/ F i: t — 5 % 3 tim*— )\s 
Kfc&AU ^iSA^8 orST'^lc^SL 7 2^ 

CO 1 1 9] ^bTf#e»n/c7°^X^-y^U 

co 1 20] ttmn 

£6fi9 1 w t %<DlfX (2, X 
71/7 w K (B T P S fcUS-T. TIBWJSiO 5 OgBSrHiS 

0ij4 tmmicMMLfc *sm^a5ic^-r 0 

CO 1 2 1] 
Cft3 7] 



CO 1 2 2] 
«5] 







N d 


v d 


its 


Tg fC) 




38^5 

1 2 

$5 


1.60 


46 


1.29 


100 




ETUD£r72wt%£*p 
j£4& 5 Ogp 


1.70 


37 


1.40 


90 


Jt«#Jl 


BTPS £ 91wt%£fr 
5 OSfl 


1.70 


36 


1.40 


52 



[0123] mourns ut&wm&m 

SjS^xntc, trx (i. 3-*J*)Vtt-?Y-z--f 30 
uMM xfryj F 1 2 3gp (0. 5^e;W . ^vfu 

/*S—Jl<2 0 0m 1 £ 1 Ow t %N a OH 4gP^:ttjA 
flgTu— hfr&il^n/l/HFUVl 8 53$ (2. 
0^;W SrrtS*4 ortcSls. ft<«#La#6«rF 
U 2BJB«uai,fco 

CO 1 2 4] 2^T\ nftl<:rtfi«4 OCKcA^ftatf 

4 9w t %NaOH 1 6 335 (2. 0 ■=&;!/) 
U 3BJH»f8Lfc 0 

CO 1 2 5] g«»7a. K*8U giofcSigHc^n 
D*;l/A4 00ml i:7j<4 00ml ^iD^Tjg'&U S> 40 

CO 1 2 6] Tm<Om®m*. 7j<2 0 0m I "C3®ifcjt> 
fltffg&LT. *HM*a»«6Sex (1, 3- 
i^yy S/S^l/*-*- 2 -^Dt?;l/) X^?^ F£2 2 6 
SP (ffllR^=9 6%) tffco 

co 1 27] ?\zmi*c(D#mmcm7}<mM\ 2^ * 

*S<i5l3 8 03$ (5. 0t;W^/-;H 0 0 0m 
L h;l/X>l 00 0ml^l)DxT, 3 0tT*3M 

CO 1 2 8] KJ6*T«, EJStt*ttiBU »»*hjl/ so 



x>500ml T?»»Lfco «c» F^x 

*700mi *in*.fi^Jf#U T/g<97k 

co 1 2 9] m-Dfzmmm^ *fiwt %sst^s 0 0 

m 1 TiftitU «V^T7K5 0 0ml T3 EiJfe»*fT-pfc 

a. bssku »iSLT. b ware** ex {1, 3- 
trx (3, 4-xtf^-i -f-rfW) -2-yo 

tr;W X;l/!7^ F*dtriBtt* l 7 935 (fiiR*= 6 7 
%) ^tffco C©a»H P L ClCTftffi*fir>tc£ 
S6g2 9wt%T^f: 0 

co i 30] ^cir% c u # y ;l/ # ^ 2*^ 

nvF^7^-JcT»H*fTl/\ SCS9 1 w t %<DfcT 
X {1, 3-tfX (3, 4-xW-l-f7^ 
HO -2-yntf;l/) X;l/^^ F*5 1» (*B»iR*= 
17%/tfX(l, 3->7;^yh-2-^pW 
X;b:7^ F) ffjTco 

Co i 3 i] (fi:«ttonC) ±E«»a*fflt^T. it 

CO 1 3 2] 

Kt6] (TCfgtfW) 



(13) 



1 1-14 0 0 7 0 



23 





mm®. 




c 


4 0. 2 


4 0.4 


H 


5. 6 


5. 7 


S 


5 3.8 


5 3. 9 



[0 1 3 3] (MS) 
m/z = 5 3 4 (MO 

(I R v»ax KB r (cm 1 ) ) 
6 1 0 — 6 2 0 cm- 1 ; ^.\£x?vy^ F 

[0 13 4] (l^)ifi9 1wt%(Dex (1, 3- 10 
IfX (3, 4-Xtf^- 1 -=f-T7=f-M -2--/U 
\?M X/l^^bMOgfl (0. 1 1-^;1/) ^h'jx^V 
7^>0. ISP (2 5 0 0 p pm) ^MffTl?0. 5^ 

[0135] c(o^m&^. ^^—)VYt.mmm(o 

0 °c £ -e»^r icmm l 2 0 «FHi"ea^*»T L/t. 
[0136] ttmmmLTmznrc^xTv ? 

So/Co «etDffi0^f±> a9tcJfSLfco 20 

[0137] mmms 

K»0*U^-*— ;l/*4, 8 (or 4, 7or5, 7) 

-ex (^;l/*yh^f;W -3, 6, 

1, 1 1 >S>*#—;McS3Kl,T* HJK0J5 

[0 1 3 8] MS 9 0%OETUD^77a5 (M 

j£lR5f5=2 1 %/4, 8 (or4, 7or5, 7) -t£ 
X (^l/^h^^W -3, 6, 9-bUf7-l, 

1 1-T>>X#>^*~;W ft/Co 

[0 13 9] «fc^»©raS) ±lB**«S*Jfl^T. ft 30 
[0 1 4 0] 

ram (ftmftm 





mmm 




c 


4 0. 1 


4 0.3 ! 


H 


5. 8 


5. 8 


S 


5 3.7 


5 3. 8 



[0141] (MS) 

m/z = 6 5 4 (M + ) 40 

( I R Vmax • KB r ( c rrr 1 ) ) 
6 1 0 — 6 2 0 cm- 1 ; Xfc?X;U:7^ K 

[0 14 2] (fi-&) £6® 9 0%<DE TUD^Ti 
SECTS ^ig^Cfi'&Ufco 

[0 14 3] t#^n/cy^X^^^U>X«, ^SS0M5 
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[0 14 4] HSSfiRj7 
R»0#y^*— ;l/#2, 3-tTX W;^7bxf;l/ 
^) -1, 4 ;WcaffiLT5UH0!l5 

[0 14 5] JS*, Mfi9 1 %CD2. 3-tfX (6, 7 
-xfc^;*-4, 1 -V^T^rf^lV) -1. 4-tTX 
(3, 4-xtf5M--l-^T:/^;W ^>^75gP 
0ffifi«IS"R*=2 3%/2, 3-lfX W^^bx 

[0 14 6] (fk**©H5© ±IB»iaD 0 p^^V^T, ft 

[0 14 7] 

[as] (jtm^m 





mmm 




c 


4 0. 4 


4 0.4 


H 


5. 7 


5. 8 


S 


5 3.7 


5 3. 9 



[0 14 8] (MS) 
m/z = 5 9 4 (M*) 

(I R vma x • K B r (cm- 1 ) ) 
6 10~6 2 0 cm-' ; x.\±XJiy^ K 

[0 14 9] (S-&) $£&9 1 %©2, 3-lfX (6, 
7-xt!^-4, 7 -v^r^-f^-M - 1 , 4-tT 
X (3, 4-Xfcf^- 1 -^77^1/) 7"^>^rfflV> 

[0 15 0] t#Stlfc^X^-y^P>Xtt, HfiSWJ 5 
[0 15 1] 

MS90w t %<D E T U D 1 S&ttf-fo^lrW. Fn 

0. 0 2 gJJ (1 0 0 0 p pm) £ADX, igEiETTO. 3 

[0 15 2] COBHa««, #7X*-;l/Kfc*tfBMS© 

2 OiCST^^lC^jgb 1 8^50Tffi-&^7L/c o 
[0 15 3] 1tftfflimLr»e>tl1i'7?X?-y9ls> 

[0 15 4] 
[«9] 



( 14 ) «PBB¥ 11- 1 4 0 0 7 0 

25 26 







Kd 


yd 




Ts 






1.70 


37 


1.40 


100 °C 






1.70 


37 


1.40 


80 






1.70 


37 


1.40 


90 "C 


sestet 8 


18* 
CH ^>2f 5 


1.68 


39 


1.38 


95 °C 



[0 15 5] nam 9 at^(o^m 

KJS^Xnfc:. ex (l. 3-^;l/^yh-2-y 20 
nt!;l/) X7U:tv F 1 2 335 (0. 5*;W . YV^p 
/V— ;l/2 00mli:10wt%Na OH4^ffi& 
^ STn-Ffr&xl£*n/1/fcFy >1 8 5gP (2. 

o^e;W ^rtS^s-i o^tcs^. fi<ffl#L*#& 
r&TU lorr^^^brco 
[0 15 6] #^T\ ra*k:rtS* 1 ottS^ftff 

4 9 w t %N a OH 4 9 Ogfl (6. 0^e;b) ^MT 
U 1 0-2 0*CT*2 0B#[g3&J$Lfco 
[0 15 7] K*S»T«. KftfllU SofcSBtfc^n 
a*;W*4 0 0m 1 £7k4 0 0m 1 *in*.Ti&&U SI 30 

[0 15 8] T»©#«II*. 7j<2 0 0ml T*3Hia}t 
*froft«, MIT, *Bf*1?**lf^ (1,3- 
^U->^;l/^-2-^Ptf;l/) x;l/^-< K*2 2 6 
0»R*=9 6%) »fc 0 

[0159] sicMtrco^n^Kcmsff, 

1 6 Ogff (2. 1 ^e;l/) ^^y— ;l/l OOOrnU htl 
x>1 00 0ml^Mt, 2 0°CT8 O^FfflSJES^fif 

[0 16 0] KJ6»T«,'E«»*«HL, »»*F;l/ 40 

fc. 7k 7 0 0 m I *ira*.i&&Jfi# U »Bf£* TJBozk 

[0 16 1] »ofcWSWB*. ft-f 1 w t%SS&5 0 0 
mlt«U ^T7k5 0 0 m 1 IsIgt^fTofc 

fcMiSLT. @M«TC£St£X {1, 3-tfX (3, 4 

*r K«£«r]ifiKtt 1 7 9gp (ffliR^= 6 7%) 

C<0ffl«fl|*HPLCfc:T»«f*fT^fefcC5. fcfi£9 so 



Ow t %T*&ofc 0 

[0 16 2] ^CT\ COfi^»*S/'J*y;I/*7A* 
u^F^^-KTSI^fiV, Mjg9 7wt%oe 
X {1, 3-tTX (3, 4 -Jitf^- 1 -T77=?- 
)V) -2-7u¥M 7s)Vy* F«r l 3 0SP OffigfciR* 
= 4 7%/tTX (1, 3-^;*;l/#:/F--2-ypfcr 

7b) X7l/^^ F) t#7Co 
[0 16 3] «fc^»(0HI© ±fSfif§!ip c 6£:/B^T, ft 

^%ORlS*fTofco 3B*ttHafi»J5i:rai:T«ofco 

[0 16 4] (fi^O ^6jg9 7 w t %<D\£X (1 , 3- 
t£X (3, 4-I^t-l-Wf;W 
\f.M X71/7-YF4 0SP (0. 1 1^671/) fcFUx?-;!/ 
r^>0. 0 53J (1 30 0ppm) ^METTO. 5 

[0 16 5] toBliajS*, #^x^-;l/F£ltffllK<D 
[0 16 6] »9«MB!LTff5tifty7Xfy*l/y 

[oi6 7] mmm 1 o 

mmm 2 ?mm Ltmm 9 4 %<o e t u d *m^xm& 
[0168] t#£tt/c7^x^y^u>x&, mmm9 

[0 1 6 9] mmm 1 1 

ESOsKU^*-/l/*2 t 3 -eX (^kftXFX^l/ 
4-7 r ^>v ? ^-7l/tC^LT^j6S0JJ9 

[ 0 1 7 0] 9 7 %<D 2 , 3-tfX (6, 7 

-x.¥?-*-4, 1 -i?^T^rf^)V) - 1, 4-tfX 



27 



(15) 



wmw- 1 1-140070 

28 



(3, 4-xW-l-Wf;W 7^^120 

t$ mm&n$im=3 9%/z, 3-irx (*;i^:/h 
[0171] at^mcom^) ±mmmsh^m^r, it 

[0 17 2] Mfi9 7%02, 3-tfX (6, 

7-a:^;*— 4, 1 — V^T^rf^M - 1 , 4 -If 
X (3, 4-xVf^- 1 -?-T7^)V) 72>*m^ 

[o 1 7 3] t#&n/cy^x^^^u>xti, mmm9 
[0174] mmm \ z 



10 



l2T*»^Lfc*6jS9 4w t %<DETUD 1 8ffi£ 
IC. h'J^7^>0. 0 ISP (5 0 0 ppm) 

[0175] commm*. tf^^-jiFtmmmv 

2 0X$T^^tC^SU6 O^T'M-^^Tb/Co 

[0176] nwikmrni^xm^nrczf^^y tvy 

feofco ^ffi<D*£JIIU\ Si O^^KLfCo 
[0 17 7] 

[iSi o] 







Nd 






Ts 






1.71 


37 


1.40 


140 *C 






1.71 


37 


1.40 


100*0 


mmmi 


— s — s-^^s 


1.71 


37 


1.40 


110°C 






1.69 


39 


1.38 


105°C 



[0 17 8] 

im i ] mmm i xm^ntc e p udo^xx^^ 

[02] ^SSWllT^f^nfcEPUDOI Rft-h? 
[0 3] HifSWJl T^#5>tlfcE PUDO 1 H-NMRf 40 t-*ht*W 



[0 4] HjSSWJl xm^ntcE PUDCD 13 C-NMRf 

[0 5] mmm2xm^rircE tudo i r^-m + 

[06] HSEWl2Tf#^n/cE TUD^H-NMRf 

[07] mmmzxw e>n/cE tudcq 13 c-nmr^ 



(16) 




351 



3L 



1ST 



21 



[02] 




[05] 




30C0 2500 2000 



1730 tSDO 1Z5Q 

&8(cm-<) 



1000 750 400 



1 1 -1 4 0 0 7 0 



[03] 




»tt : CDCIj 



[04] 




jam 1 coci) 



(18) mmW- 1 1-1 4 0 0 7 0 




(51) Int. CI. 6 S&UfE-ft FI 

G 0 2 B 1/04 G 0 2 B 1/04 



(72)^^ ffl* 3= 



«H»:fc*fflrtj«*fflW30#S!l H#<fc^ 



